Since the elements of the form ^(xl lxl^^GF, span <g) m F we may extend the above to all of ® m V by conjugate bilinear extension and it is easy to check that this does define an inner product.
Let S m be the symmetric group of degree m and suppose σ e S m . We define a linear map P(σ): <g) m F-*<g) m F by Hence the generalized matrix functions may be interpreted as norms of certain elements in a subspace of ® W F. In 1918 I. Schur [4] proved that G is any subgroup of S m and χ is a character of degree r then
It is easy to see that the determinant arises from the symmetry class associated with S m and the alternating character. Recently Marcus 
In the case that T and S are symmetry operators this result shows that a knowledge of ker(Γ) Π ^~ and ker(S) Π ^ would allow us to decide whether an inequality of type (3) exists or not: For example, if χ is identically equal to one then one may show that ker (T χ G ) Γ) ^~ = (0) hence there is always an inequality of type (3) . Unfortunately the determination of ker(T χ G ) is a difficult problem and other than when the character is identically one or Tf is the alternating operator little is known in this direction.
2* Proof of Theorem.
Let e lf , e n be an orthonormal basis for V and let Suppose H< Z(M), let Ti = Z(l)/IHI Σ*.H X(hr ι )P(h) and Tξ = χ(g)/\ G| Σ,e* χOrW) be the symmetry operators associated with G and H respectively. A simple computation, using the orthogonality relations on characters establishes that Hence it follows that ker TJ z> A er Γ^ and we may conclude from the theorem that an inequality of type (3) exists.
In the case that the character χ is linear Williamson [5] showed that if H < G < S m then for all positive semidefinite hermitian matrices X there exists a constant c > 0 such that Further, Williamson gives a technique of computing the constant c. In a certain sense then, our results include Williamson's although they are purely of an existence type while his are computable.
In particular, if we choose H to be the group consisting of the identity alone then certainly H < Z(M) and so there exists a constant c > 0 and a positive integer k such that for any positive semidefinite hermitian matrix X.
